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WORD SEGMENTATION SYSTEM , METHOD a non - word spacing marker for the spliced image ; marking 
AND DEVICE the spliced image as the sample image or performing one of 

the following operations or any combination thereof on the 
The present application claims priority to China Patent spliced image : a translation operation , a rotation operation , 

Application No. 201610112463.6 , titled “ Word Segmenta a stretching operation , adding Gaussian noise , and marking 
tion Method and Device ” , filed Feb. 29 , 2016 , and corre the image on which the operation is performed as the sample 
sponding to PCT Application No. PCT / CN2017 / 073718 image . 
filed Feb. 16 , 2017 and WIPO Patent Publication No. In an embodiment , the method further comprises : before 
2017148265A1 dated Sep. 8 , 2017 , all of which are incor processing the sample image with the convolutional neural 
porated herein by reference in their entirety . 10 network , converting the sample image into a gray scale 

sample image , converting the gray scale sample image into 
TECHNICAL FIELD a sample image with a size of M * N , and normalizing the 

sample image with the size of M * N ; before processing the 
The present application relates to the field of Internet to - be - tested sample image with the convolutional neural 

technology and , in particular , to a word segmentation 15 network , converting the to - be - tested image into a gray scale , 
method , system and device . to - be - tested image , converting the gray scale , to - be - tested 

image into a to - be - tested image with a size of M * L , and 
BACKGROUND normalizing the to - be - tested image with the size of M * L , 

wherein the number M is a positive integer , the number N is 
Optical Character Recognition ( “ OCR ” ) refers to a pro- 20 a positive integer , and L is a positive integer ; and a ratio of 

cess of using an electronic device to check characters printed the number M and the number L is the same as an aspect 
on a paper , determine their shape by detecting bright and ratio of the to - be - tested image . 
dark patterns ; and then a character recognition method is In an embodiment , the processing the to - be - tested image 
used to translate shapes into a computer text . That is , it is a with the convolutional neural network to obtain a second 
technology for converting printed characters on a paper 25 eigenvector corresponding to the to - be - tested image com 
document into a black - and - white dot matrix image file in an prises : 
optical manner , and the text in the image is converted into translating the to - be - tested image to the left K times or to 
a text format with a recognition software for further editing the right K times , wherein each translation has a different 
and processing by a word processing software . Thus , text translational position so that K + 1 different to - be - tested 
images can be converted into digits based on the OCR 30 images are obtained , and the number K is a positive integer ; 
technology and 

Although the OCR technology has been relatively mature , processing the different K + 1 to - be - tested images with the 
it is still difficult to fast and accurately detect the text area convolutional neural network obtain K + 1 eigenvectors 
in the image due to many factors such as complex image corresponding to the to - be - tested images , and combine the 
background , various text fonts , sizes , and colors in the 35 obtained K + 1 eigenvectors respectively corresponding to 
image , different shooting angles , and influence of different the to - be - tested images to obtain a second eigenvector 
lighting corresponding to the to - be - tested image . 

In an embodiment , the process of obtaining the word 
SUMMARY spacing probability value or non - word spacing probability 

40 value corresponding to the second eigenvector comprises : 
The present invention provides for a word segmentation obtaining a plurality of first eigenvectors matching the 

method , system and a device to perform word segmentation second eigenvector by using the convolutional neural net 
on an image , making it possible to fast and accurately detect work , and taking the word spacing probability value or the 
the text area in the image , thereby improving user experi non - word spacing probability value corresponding to the 
ence . In an embodiment , the present invention is described 45 plurality of first eigenvectors as the word spacing probability 
as follows : in an OCR system , a word segmentation method , value or the non - word spacing probability value correspond 
the method comprising the steps of : ing to the second eigenvector . 

acquiring a sample image , the sample image comprising In an embodiment , the performing word segmentation on 
a word spacing marker or a non - word spacing marker ; the to - be - tested image by using the just obtained word 
processing the sample image with a convolutional neural 50 spacing probability value or the non - word spacing probabil 
network to obtain a first eigenvector corresponding to the ity value comprises : obtaining a probability value result 
sample image , a word spacing probability value and / or a graph by using a position of the to - be - tested image corre 
non - word spacing probability value corresponding to the sponding to the second eigenvector as an X coordinate and 
first eigenvector ; using the word spacing probability value corresponding to 

acquiring a to - be - tested image , and processing the to - be- 55 the second eigenvector as a Y coordinate ; finding a position 
tested image with the convolutional neural network to obtain of a maximum value of the word spacing probability value 
a second eigenvector corresponding to the to - be - tested from the probability value result graph , and performing 
image , a word spacing probability value or a non - word word segmentation on the to - be - tested image by using the 
spacing probability value corresponding to the second eigen maximum value position ; alternatively , obtaining the prob 
vector ; and 60 ability value result graph by taking the position of the 

performing word segmentation on the to - be - tested image to - be - tested image corresponding to the second eigenvector 
by using the just obtained word spacing probability value or as the X coordinate and taking the non - word spacing prob 
the non - word spacing probability value . ability value corresponding to the second eigenvector as the 

In an embodiment , the step of acquiring a sample image Y coordinate ; finding a position of a minimum value of the 
comprises : extracting at least two letter images from a font 65 non - word spacing probability value from the probability 
library , splicing the at least two letter images together to value result graph , and performing word segmentation on 
obtain a spliced image , and setting a word spacing marker or the to - be - tested image by using the minimum value position . 
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In an embodiment , the present invention provides for a ity value corresponding to the plurality of first eigenvectors 
word segmentation device , comprising : as the word spacing probability value or the non - word 

a training module configured to acquire a sample image , spacing probability value corresponding to the second eigen 
the sample image comprising a word spacing marker or a vector . 
non - word spacing marker ; process the sample image with a In an embodiment , the predicting module is configured to 
convolutional neural network to obtain a first eigenvector do the following : in a process of performing word segmen 
corresponding to the sample image , a word spacing prob tation on the to - be - tested image by using the just obtained 
ability value and / or a non - word spacing probability value word spacing probability value or non - word spacing prob 
corresponding to the first eigenvector ; and ability value , obtain a probability value result graph by using 

a predicting module configured to acquire a to - be - tested 10 a position of the to - be - tested image corresponding to the 
image and process the to - be - tested image with the convo second eigenvector as an X coordinate and using the word 
lutional neural network to obtain a second eigenvector spacing probability value corresponding to the second eigen 
corresponding to the to - be - tested image , a word spacing vector as a Y coordinate ; find a position of a maximum value 
probability value or a non - word spacing probability value of the word spacing probability value from the probability 
corresponding to the second eigenvector ; and perform word 15 value result graph , and perform word segmentation on the segmentation on the to - be - tested image by using the just to - be - tested image by using the maximum value position ; 
obtained word spacing probability value or the non - word alternatively , obtain the probability value result graph by 
spacing probability value . taking the position of the to - be - tested image corresponding 

In an embodiment , the training module is configured to to the second eigenvector as the X coordinate and taking the 
extract at least two letter images from a font library in a 20 non - word spacing probability value corresponding to the process of acquiring the sample image , splice the at least two second eigenvector as the Y coordinate ; find a position of a 
letter images together to obtain a spliced image , and set a minimum value of the non - word spacing probability value 
word spacing marker or a non - word spacing marker for the from the probability value result graph , and perform word 
spliced image ; and mark the spliced image as the sample segmentation on the to - be - tested image by using the mini 
image or perform one of the following operations or any 25 mum value position . 
combination thereof on the spliced image : a translation In embodiments of the present invention , word segmen 
operation , a rotation operation , a stretching operation , add tation on an image is performed with the convolutional 
ing Gaussian noise , and mark the image on which the neural network , which can effectively segment an image operation is performed as the sample image . having a plurality of words into a plurality of small images 

In an embodiment , the training module is further config- 30 to ensure that each small image contains only one word ; and 
ured to do the following : before the sample image is one single word will not be segmented into a plurality of 
processed with the convolutional neural network , convert small images , thereby achieving accurate word segmenta 
the sample image into a gray scale sample image , convert tion . As a result , the present invention is able to improve the 
the gray scale sample image into a sample image with a size accuracy of word segmentation , increase the speed of word 
of M * N , and normalize the sample image with the size of 35 segmentation , and implement a fast and accurate detecting 
M * N ; and of the text areas in an image , which in turn improves the user 

the predicting module is further configured to do the experience . 
following : before the to - be - tested sample image is processed 
with the convolutional neural network , convert the to - be BRIEF DESCRIPTION OF THE DRAWINGS 
tested image into a gray scale , to - be - tested image , convert 40 
the gray scale , to - be - tested image into a to - be - tested image The drawings described below are embodiments of the 
with a size of M * L , and normalize the to - be - tested image invention disclosed in the present application and , as can be 
with the size of M * L , wherein the number M is a positive appreciated , those of ordinary skill in the art can obtain 
integer , the number N is a positive integer , and L is a positive equivalent drawings based on these drawings . 
integer ; and a ratio of the number M and the number L is the 45 FIG . 1 and FIG . 2 are structural diagrams of a convolu 
same as an aspect ratio of the to - be - tested image . tional neural network according to an embodiment of the 

In an embodiment , the predicting module is configured to present invention 
do the following : process the to - be - tested image with the FIG . 3 is a flowchart of a word segmentation method 
convolutional neural network to obtain a second eigenvector according to an embodiment of the present invention ; 
corresponding to the to - be - tested image , translate the to - be- 50 FIG . 4 is a schematic diagram of a sample image accord 
tested image to the left K times or to the right K times , ing to an embodiment of the present invention ; 
wherein each translation has a different translational position FIG . 5 is a schematic diagram of a probability value result 
so that K + 1 different to - be - tested images are obtained , and graph according to an embodiment of the present invention ; 
the number K is a positive integer ; and FIG . 6 is a hardware structure diagram of an electronic 

process the different K + 1 to - be - tested images with the 55 device according to an embodiment of the present invention ; 
convolutional neural network to obtain K + l eigenvectors FIG . 7 is a schematic structural diagram of a word 
corresponding to the to - be - tested images , and combine the segmentation device according to an embodiment of the 
obtained K + l eigenvectors respectively corresponding to present invention . 
the to - be - tested images to obtain a second eigenvector 
corresponding to the to - be - tested image . DETAILED DESCRIPTION 

In an embodiment , the predicting module is configured to 
do the following : in a process of obtaining the word spacing Terms used in the present application are for the purpose 
probability value or the non - word spacing probability value of describing particular embodiments only and are not 
corresponding to the second eigenvector , obtain a plurality intended to limit the present invention . Thus , e.g. , as used in 
of first eigenvectors matching the second eigenvector by 65 this application and in the claims , the singular forms “ a ” , 
using the convolutional neural network , and take the word " an ” , and “ the ” are intended to include the plural forms as 
spacing probability value or the non - word spacing probabil well , unless the context clearly indicates otherwise . It should 

60 
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also be understood that the term " and / or ” as used herein with a lot of sample images provided to the convolutional 
refers to and encompasses any or all possible combinations neural network . This method is thus completely data - driven 
of one or more of the associated listed items . and requires no manual intervention . Moreover , because of 

Although various types of information may be described the acceleration with the convolutional neural network , the 
using terms such as first , second , and third in the present 5 recognition speed is fast and the recognition accuracy is 
application , such information should not be limited by these ensured . 
terms . These terms are only used to distinguish the infor The convolutional neural networks referred to in embodi mation of the same type from one another . For example , first ments of the present invention are full convolutional neural information may also be referred to as second information ; networks . 
and similarly , second information may also be referred to as 10 
first information without departing from the scope of the In embodiments of the present invention , in order to 
present invention . Additionally , depending on the context , complete word segmentation , it is necessary to design an 

effective convolutional neural network and use the convo the word “ if ” as used herein may be construed to mean 
“ when ... ” or “ upon ... ” or “ in response to determining ” . lutional neural network to perform word segmentation . FIG . 

In order to detect text areas from an image , such as is 1 is a schematic structural diagram of a convolutional neural 
segmenting an English word from a single line text of an network . The input of the convolutional neural network is a 
image , a known technique with the following steps may be two - dimensional image , and its output is a word spacing 
performed : Step 1. Convert the image into a gray scale probability value and / or a non - word spacing probability 
image . Step 2 : Perform median filtering for the gray scale value . For example , the output of the convolutional neural 
image . Step 3 : Perform binarization processing for the 20 network can be two nerve cells , in which one nerve cell 
median filtered image ; mark the image with connected outputs a word spacing probability value , indicating the 
components , and take the connected areas as preliminary probability value of the current image being a word spacing ; 
candidate areas for texts . Step 4 : Set an excluding decision and the other nerve cell outputs a non - word spacing prob 
condition according to prior knowledge of the text in the ability value , indicating the probability value of the current 
image ; and exclude non - text candidate areas based on the 25 image not being a word spacing . In addition , the structural 
features such as text similarity , the width and height of text unit of the convolutional neural network may include a 
strokes in the candidate areas for texts . Step 5 : Perform convolutional layer , a pooling , and a dense , etc. 
morphological closure for the candidate areas not excluded In the convolutional layer , convolution operation is car 
in Step 4 ; identify the text areas with the convolutional ried out on an image with a convolution kernel to strengthen 
neural network , and exclude the non - text areas . Step 6. 30 the image feature ; the convolutional layer performs convo 
Perform a calculation based on the spacing between the text lutional operation by using the convolutional kernel within 
areas ; if the spacing between adjacent areas is greater than the space . The convolutional kernel can be a matrix with a 
a distance threshold set manually , the two areas are sepa size of m * n ; the output of the convolutional layer can be 
rated . obtained by convolving the input of the convolutional layer 

In the above implementation , binarization has very poor 35 with the convolutional kernel . Convolution operation is a 
reliability for images with a complex background . Mistakes filtering process . In a convolution operation , the gray scale 
easily occur , resulting in errors in subsequent results . More value f ( x , y ) of a point ( x , y ) on the image is convolved with 
over , this method introduces a great extent of prior artificial the convolutional kernel w ( x , y ) . For example , a 4 * 4 
knowledge and rules . For example , the decision condition is convolution kernel containing 16 values is provided . These 
set by making use of the prior knowledge of a text ; the 40 16 values can be configured to any value as desired . A 
candidate areas for texts are excluded by making use of the plurality of 4 * 4 sliding windows can be obtained by sliding 
width and height of the text strokes ; all of these features on the image in sequence based on the size of 4 * 4 ; a plurality 
would change along with the change of the background of convolutional features can be obtained by convolving the 
scenes . It is therefore very difficult to apply artificial rules to 4 * 4 convolutional kernel with each sliding window . These 
all the scenes . Moreover , the word segmentation of this 45 convolutional features are the output of the convolutional 
method is determined by manually setting a threshold value layer and are provided to the pooling . 
for spacing between words ; and it is easy to segment a word In the pooling , the process is a down - sampling process , in 
with a larger word spacing . which the amount of calculation is reduced and the features 

To solve the above problems , embodiments of the present are maintained through operations like taking the maximum 
invention provides a system comprising a word segmenta- 50 value , the minimum value , and the average value , and the 
tion method , wherein : word segmentation on an image is like on a plurality of convolutional features ( output of the 
performed with the convolutional neural network , which can convolutional layer ) . In the pooling , sub - sampling of the 
effectively segment an image having a plurality of words image is carried out using the image local correlation 
into a plurality of small images to ensure that each small principle , so as to reduce data processing amount and 
image contains only one word ; and one single word will not 55 maintain useful information . In one example , a pooling 
be segmented into a plurality of small images , thereby processing on the convolutional features can be carried out 
achieving accurate word segmentation . As a result , the with the following formula : 
present invention is able to improve the accuracy of word 
segmentation , increase the speed of word segmentation , and 
implement a fast and accurate detecting of the text areas in 60 max { xjas + m , kas + n } 
an image , which in turn improves the user experience . 
Compared to the prior art , by the present invention , there is 
no need to binarize the image , so as to increase the reliability so as to obtain the features after the pooling processing , 
of the algorithm and avoid the erroneous result caused by the where s means the window size ( s * s ) during a corresponding 
binarization process . In addition , there is no need to intro- 65 pooling processing ; m and n are set values , j and k are 
duce a great amount of prior artificial knowledge and rules . convolutional features outputted by the convolution layer , 
Spacing between words can be recognized automatically and i means the ith image . 

JK Osm , n < s 
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After processing in the pooling , features outputted by the In the process of acquiring the sample image in Step 301 , 
pooling generally can be mapped using an activation func at least two letter images are extracted from a font library in 
tion ( for example , the nonlinear function ) , thereby introduc a process of acquiring the sample image ; the at least two 
ing a nonlinear factor to strengthen expression ability of the letter images are spliced together to obtain a spliced image ; 
convolutional neural network through the combination with 5 and a word spacing marker or a non - word spacing marker is 
the nonlinear factor . The activation function includes , but is set for the spliced image . Then , the spliced image can be 
not limited to , sigmoid ( S type ) function and ReLU ( Rec marked as the sample image ; or , one or any combination of 
tified Linear Units ) function , etc. When ReLU function is the following operations are performed on the spliced 
taken as an example , this ReLU function can set all the image : a translation operation , a rotation operation , a 
features outputted by the pooling to 0 if the features are less stretching operation and Gaussian noise addition , and the 
than 0 and maintain the features that are greater than 0 . operated image is marked as the sample image . 

The dense is used for fully connecting all the features After the convolutional neural network is designed , in 
inputted to the dense and an eigenvector is obtained as the order to train the convolutional neural network , a lot of 
result ; the eigenvector includes a plurality of features . Fur- 15 sample images need to be acquired and each sample image 
thermore , the dense can further adopt a 1 * 1 convolutional go through the same processing procedure , namely , Step 
layer to form a full convolutional network . 301. Therefore , the processing of one sample image is used 

In FIG . 1 , a convolutional neural network with two as an example . In the sample image , a word spacing marker 
convolutional layers , two pooling and two dense layers are or a non - word spacing marker needs to be set to show 
provided in an example . In an embodiment , the number of 20 whether each area within the sample image is an area 
the convolution layer , pooling and dense can also be other between words . 
numerical values . For example , in one embodiment , the For example , for a sample image formed with a word A 
number of convolutional layer can be three ; the number of and a word B , this sample image can be AB , without a space 
pooling can be two ; and the number of dense can be two . See between A and B. In this way , a non - word spacing marker 
FIG . 2 for a network structure in detail . In FIG . 2 , the 25 can be set for the sample image , marking it as 0 for example . 
convolutional neural network is formed with three convo Alternatively , for a sample image formed with Word A and 
lutional layers , two pooling layers and two dense layers ; and Word B , this sample image can be A B , with a space 
a ReLU is included after each pooling . there - between . In this way , a word spacing marker can be set 
On the basis of the above convolutional neural network , for the sample image . 

the word segmentation system and method disclosed in 30 Since a lot of sample images need to be acquired during 
embodiments of the present invention may include two the stage of training the convolutional neural network , it 
stages : the first stage being a training stage and the second becomes implausible to set a word spacing marker or a 
stage a predicting stage . In the training stage , a lot of sample non - word spacing marker for each sample image in an 
images are used to train the convolutional neural network artificial way when millions of sample images are required . 
and a model with word spacing recognition capability is 35 Therefore , in an embodiment of the present invention , at 
obtained afterwards . In the predicting stage , the convolu least two letter images are extracted from a font library in a 
tional neural network obtained through training predicts the process of acquiring the sample image ; and the at least two 
currently outputted to - be - tested image , and performs word letter images are spliced together to obtain a spliced image . 
segmentation on the to - be - tested image with the predicted Word spacing markers or non - word spacing markers can be 
result . 40 directly set for the spliced image . It is therefore unnecessary 

Please refer to the flowchart of a word segmentation to set a word spacing marker or a non - word spacing marker 
method as shown in FIG . 3. The process flow of the training for each sample image in an artificial way . Thus , for 
stage is shown in Step 301 and the process flow of the example , letter image A and letter image B can be extracted 
predicting stage is shown in Step 302. Thus in FIG . 3 : from the font library ; and the two letter images are spliced 

Step 301 comprises : acquire a sample image , the sample 45 to form a Word AB . Assuming that there is no space in 
image comprising a word spacing marker or a non - word between , a non - word spacing marker is then set for this 
spacing marker ; process the sample image with a convolu spliced image 
tional neural network to obtain a first eigenvector corre Furthermore , the spliced image can be directly marked as 
sponding to the sample image , a word spacing probability a sample image . Alternatively , the image quality in the font 
value and / or a non - word spacing probability value corre- 50 library is usually high that has no deformation or noise 
sponding to the first eigenvector . interference ; a certain difference exists between the letter 

Step 302 comprises : acquire a to - be - tested image , and image and the acquired real image . Thus , the following 
process the to - be - tested image with the convolutional neural operations may be randomly performed on the spliced 
network to obtain a second eigenvector corresponding to the image : a translation operation , a rotation operation and 
to - be - tested image , a word spacing probability value or a 55 stretching operation and adding a certain degree of Gaussian 
non - word spacing probability value corresponding to the noise . In this way , the image on which the operation is 
second eigenvector ; and perform word segmentation on the performed can be closer to the real image , and the image 
to - be - tested image by using the just obtained word spacing with the operation performed thereon can be marked as a 
probability value or the non - word spacing probability value . sample image , as shown in FIG . 4 . 

In an embodiment of the present invention , the first 60 In Step 301 , before processing the sample image with the 
eigenvector and the second eigenvector are only used for convolutional neural network , the sample image can be 
distinguishing the eigenvector corresponding to the sample converted into a gray scale sample image with the convo 
image and the eigenvector corresponding to the to - be - tested lutional neural network ; the gray scale sample image is 
image . The eigenvector corresponding to the sample image converted into a sample image of a size of M * N ; and the 
is called the first eigenvector , while the eigenvector corre- 65 sample image of the size of M * N is normalized ; and the 
sponding to the to - be - tested image is called the second normalized sample image is inputted to the convolutional 
eigenvector . neural network for processing . 
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In embodiments , the number M is a positive integer and On the basis of the above procedure , the convolutional 
the number N is a positive integer . In one example , M and neural network can be obtained through training ; and the 
N can be 32. On this basis , the sample image acquired in currently outputted to - be - tested image can be predicted 
Step 301 can be a sample image of a size of 32 * 32 ; when the using the convolutional neural network ; and words of the sample image acquired in Step 301 is not a sample image of 5 to - be - tested image can be segmented . 
a size of 32 * 32 , it is necessary to convert the sample image For Step 302 , in the process of acquiring the to - be - tested acquired in Step 301 into a sample image with the size of image , the to - be - tested image means an image needing word 32 * 32 . 

For the sample image of the size of 32 * 32 , normalization segmentation . Details of how the to - be - tested image is 
acquired are not provided herein , but can be conventional . can be further carried out with the following formula : For Step 302 , the to - be - tested image can be converted into 
a gray scale , to - be - tested image before processing the to - be 
tested image by using the convolutional neural network . The 

? ? ( i , j ) , gray scale , to - be - tested image is converted into a to - be 
tested image of a size of M * L ; and the to - be - tested image of 
the size of M * L is normalized and then inputted into the 
convolutional neural network . ? ( p ( i , j ) – 4 ) 2 , The number M is a positive integer , and L is a positive 
integer ; and a ratio of the number M and the number L is the 

p i , j ) - p'li , j ) = 20 same as an aspect ratio of the to - be - tested image . In an 
example , the number M can be 32. Assuming that the 
to - be - tested image obtained in Step 302 has a length of 64 

where p ( i , j ) means a pixel value of the sample image ( gray and a width of 60 ; the to - be - tested image will be converted 
scale sample image ) ; i means an X coordinate of the sample into a to - be - tested image of a size of 32 * 30 , namely , L = 30 . 
image ; j means a Y coordinate of the sample image ; and p 25 For the to - be - tested image of the size of M * L , normal 
( i , j ) is the pixel value in a pixel position ( i , j ) ; n means the ization can be further carried out with the following formula : 
number of pixels after the sample image is pre - processed ; p ' 
( i , j ) means the pixel value after normalization . 
A reason for normalization is described as follows : 

because of the different input data units of the sample image , 30 ? ? ( i , j ) , 
the range of some input data may be quite large . As a result , 
the convergence time is slow and the training time is long . 
Moreover , the input data with a large data scope may play 1 i = M , j = L 

( p ( i , j ) - u ) , 
an excessive role in mode classification , whereas the input 
data with a small data scope may play a smaller role ; the 35 p ( i , j ) - u input data can therefore be normalized to be mapped to an p ( i , j ) = * 128 , 
interval of [ -128 , +128 ] or other intervals . 

In Step 301 , the sample image can be processed by using 
a convolutional neural network to finally obtain a first where p ( i , j ) means a pixel value of the to - be - tested image 
eigenvector corresponding to the sample image , a word 40 ( gray scale , to - be - tested image ) ; i means an X coordinate of 
spacing probability value and / or a non - word spacing prob the to - be - tested image ; j means a Y coordinate of the 
ability value corresponding to the first eigenvector . For to - be - tested image , and p ( i , j ) is the pixel value in a pixel 
example , based on the convolutional neural network shown position ( i , j ) ; n means the number of pixels after the 
in FIG . 2 , the sample image is inputted to a convolutional to - be - tested image is pre - processed ; p ' ( i , j ) means the pixel 
layer for convolving and the convolved result is outputted to 45 value after normalization . 
the pooling for a pooling processing ; the pooling processed The reason for normalization is described as follows : 
result is outputted to a ReLu function for mapping ; and the because of the different input data units of the to be - tested 
mapped result is outputted to the convolutional layer . The image , the range of some input data may be quite large . As 
same process continues until the fully connected processing a result , the convergence time is slow and the training time 
can be carried out to obtain a first eigenvector and a word 50 is long . Moreover , the input data with a large data scope may 
spacing probability value and / or a non - word spacing prob play an excessive role in mode classification , whereas the 
ability value corresponding to the first eigenvector . Details input data with a small data scope may play a smaller role ; 
regarding the process within the convolutional neural net the input data can therefore be normalized to be mapped to 
work , is not repeated in the embodiment of the present an interval of [ -128 , +128 ] or other intervals . 
invention . It will suffice as long as the first eigenvector and 55 In an embodiment , for the acquired to - be - tested image , 
the word spacing probability value and / or non - word spacing the storage type of the to - be - tested image can be set as a 
probability value corresponding to the first eigenvector are floating - point type , so that the pixel value of the to - be - tested 
obtained by using the convolution neural network . image may include the position after the decimal point . For 

In various embodiments , the convolutional neural net example , when the pixel value is 1.2 and when the to - be 
work processes a lot of sample images , millions of sample 60 tested image is stored with a floating - point type , the pixel 
image for example . The procedures for processing the value is the real pixel value , i.e. , 1.2 . When the to - be - tested 
sample image by using the convolutional neural network can image is stored with other types , the pixel value may be a 
be done by calling a CAFFE ( Convolutional Architecture for fake pixel value , i.e. , 1 . 
Fast Feature Embedding ) to process the sample image on a In Step 302 , the to - be - tested image can be processed by 
GPU ( Graphics Processing Unit ) cluster , namely , processing 65 using a convolutional neural network to finally obtain a first 
a plurality of sample images synchronously , thereby speed eigenvector corresponding to the to - be - tested image , a word 
ing up the processing speed . spacing probability value and / or a non - word spacing prob 

T = 
n i = 1 , j = 1 
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ability value corresponding to the first eigenvector . For shows an area of a vertical line . Here , only one position is 
example , based on the convolutional neural network shown taken for example ) is the location of “ e ” in the word “ best ” 
in FIG . 2 , the to - be - tested image is inputted to a convolu on the to - be - tested image . Assuming that the word spacing 
tional layer for convolving and the convolved result is probability value corresponding to the second eigenvector is 
outputted to the pooling for a pooling processing ; the 5 5 % , it means that the probability value of position 1 being 
pooling processed result is outputted to a ReLu function for word spacing is 5 % . Assuming that the non - word spacing 
mapping ; and the mapped result is outputted to the convo probability value corresponding to the second eigenvector is 
lutional layer . The same process continues until the fully 98 % , it means that the probability value of position 1 being 
connected processing can be carried out to obtain a second not word spacing is 98 % . 
eigenvector and a word spacing probability value or a 10 For Step 302 , in the process of obtaining the second 
non - word spacing probability value corresponding to the eigenvector corresponding to the to - be - tested image by 
second eigenvector . Details regarding the process within the using the convolutional neural network to process the to - be 
convolutional neural network are not repeated in the tested image , the to - be - tested image can be translated to the 
embodiment of the present invention . It will suffice as long left for K times or to the right for K times ; each translation 
as the second eigenvector and the word spacing probability 15 has a different translational position so that K + 1 different 
value or non - word spacing probability value corresponding to - be - tested images are obtained , wherein K is a positive 
to the second eigenvector are obtained by using the convo integer . The different K + 1 to - be - tested images are processed 
lution neural network . with the convolutional neural network to obtain K + 1 eigen 

In an embodiment of the present invention , in the process vectors corresponding to the to - be - tested images ; and the 
of obtaining the word spacing probability value or non - word 20 obtained K + 1 eigenvectors respectively corresponding to 
spacing probability value corresponding to the second eigen the to - be - tested images are combined to obtain a second 
vector and after the second eigenvector is obtained with the eigenvector corresponding to the to - be - tested image . 
convolutional neural network , a plurality of first eigenvec In an embodiment , the procedure of pooling processing is 
tors matching the second eigenvector can also be obtained actually a de - sampling ( down - sampling ) process . A large 
by using the convolutional neural network ; and the word 25 amount of features of the to - be - tested image are simplified 
spacing probability value or non - word spacing probability into a small amount of features by performing operations on 
value corresponding to the plurality of first eigenvectors is a plurality of features , including taking the maximum value , 
used as the word spacing probability value or non - word the minimum value , the average value , etc. As a result , the 
spacing probability value corresponding to the second eigen number of the outputted features is much smaller than the 
vector . The word spacing probability value corresponding to 30 number of the features of the to - be - tested image . For 
the first eigenvector is used as the word spacing probability example , if the to - be - tested image has 1000 features , there 
value corresponding to the second eigenvector ; and the will be only 50 features included in the second eigenvector 
non - word spacing probability value corresponding to the after processing the to - be - tested image by using the convo 
first eigenvector is used as the non - word spacing probability lutional neural network . As such , the finally obtained second 
value corresponding to the second eigenvector . 35 eigenvector cannot fully show all the features of the to - be 

The process of acquiring the plurality of first eigenvectors tested image . As a result , in the embodiment , the to - be - tested 
matching the second eigenvector is decided by the algorithm image can be translated to the left for K times or to the right 
of the convolutional neural network itself . Details regarding for K times , so as to obtain K + 1 different to - be - tested 
this are not provided in the embodiment of the present images . After the different K + 1 to - be - tested images are 
invention , but can be conventional . 40 processed with the convolutional neural network , K + 1 

If a word spacing probability value corresponding to the eigenvectors corresponding to the to - be - tested images can 
first eigenvector is obtained and recorded in Step 301 , then be obtained ; and the obtained K + 1 eigenvectors respectively 
a word spacing probability value corresponding to the corresponding to the to - be - tested images are combined to 
second eigenvector will be obtained in Step 302. If a obtain a second eigenvector corresponding to the to - be 
non - word spacing probability value corresponding to the 45 tested image . In this way , the number of features is 
first eigenvector is obtained and recorded in Step 301 , then increased , and the second eigenvector can be used for 
a non - word spacing probability value corresponding to the showing all the features of the to - be - tested image . For 
second eigenvector will be obtained in Step 302. If a word example , when K is 19 , 50 * 20 features can be included in 
spacing probability value and a non - word spacing probabil the second eigenvector . 
ity value corresponding to the first eigenvector are obtained 50 In what follows , the to - be - tested image is translated to the 
and recorded in Step 301 , then a word spacing probability left for K times , where K is 5 is used as an example . For 
value or a non - word spacing probability value correspond to - be - tested Image 1 of a size of 32 * 30 , it becomes an image 
ing to the second eigenvector will be obtained in Step 302 . of a size of 31 * 30 after being translated to the left for one 

The word spacing probability value corresponding to the pixel ; and to - be - tested Image 2 of a size of 32 * 30 is obtained 
second eigenvector means that the position ( for example , the 55 by adding one column data after the far right of the 31 * 30 
position of the plurality of first eigenvectors corresponding image ; and the column data added after the far right can be 
to the second eigenvector in the to - be - tested image ) of the the same as that of the 31st column data in the 31 * 30 image . 
to - be - tested image corresponding to the second eigenvector For the to - be - tested Image 1 of the size of 32 * 30 , it becomes 
is a word spacing probability value . The non - word spacing an image of a size of 30 * 30 after being translated to the left 
probability value corresponding to the second eigenvector 60 for two pixels , and the to - be - tested Image 2 of the size of 
means that the position ( for example , the position of a 32 * 30 is obtained by adding two column data after the far 
plurality of first eigenvectors corresponding to the second right of the 30 * 30 image ; and the two column data added 
eigenvector in the to - be - tested image ) of the to - be - tested after the far right can be the same as that of the 30th column 
image corresponding to the second eigenvector is not a word data in the 30 * 30 image . For the to - be - tested Image 1 of the 
spacing probability value . For example , Position 1 on the 65 size of 32 * 30 , by translating this image to the left for three 
to - be - tested image corresponding to the second eigenvector pixels and so on until it is being translated to the left for five 
( the vertical position at the horizontal direction x = 16 , which pixels , to - be - tested Image 1 , to - be - tested Image 2 , to - be 
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tested Image 3 , to - be - tested Image 4 , to - be - tested Image 5 , In an embodiment , these positions of maximum values , 
and to - be - tested Image 6 can be obtained . Through process i.e. , the position of the vertical line in FIG . 5 , can be found 
ing of the to - be - tested Images 1 , 2 , 3 , 4 , 5 , and 6 by using with the non - maximum suppression algorithm . The non 
the convolutional neural network , eigenvectors correspond suppression algorithm has been widely used in computer 
ing to these six different to - be - tested images can be obtained 5 vision field ; details will not be provided herein . After these 
respectively ; and the respective eigenvectors corresponding positions of maximum values are found , the to - be - tested 
to the to - be - tested Images 1 , 2 , 3 , 4 , 5 , and 6 are combined image can be segmented at the positions of maximum values 
to obtain the second eigenvector . to obtain small images of a single word . In this way , the 
As many convolution operations are shared in the respec to - be - tested image will be segmented into a plurality of 

tive processing of the to - be - tested Images 1 , 2 , 3 , 4 , 5 , and 10 small images ; each small image will only include one word ; 
6 when using the convolutional neural network , the calcu and one single word will not be segmented into a plurality 
lation speed is greatly improved , and the predicting process of small images . 
is accelerated . When the above method is applied into text recognition 

For Step 302 , in the process of performing word segmen tasks , it is necessary to translate the words and sentences . 
tation on the to - be - tested image by making use of the just 15 After the to - be - tested image is segmented into a plurality of 
obtained word spacing probability value or non - word spac small images with the above method , word recognition is 
ing probability value , two methods are included as follows : carried out for each small image ; the recognition results of 
in the first method , a probability value result graph is the plurality of words are put together with spaces , and then 
obtained by taking the position of the to - be - tested image words and sentences are translated . 
corresponding to the second eigenvector as the X coordinate 20 In an embodiment of the present invention described 
and taking the word spacing probability value corresponding above , both the sample image and the to - be - tested image are 
to the second eigenvector as the Y coordinate ; a position of an image having a single line , and the single line includes a 
the maximum value of the word spacing probability value is plurality of images that include words . Additionally , words 
found from the probability value result graph ; and word contained therein include , but are not limited to , English 
segmentation is carried out for the to - be - tested image by 25 words , Japanese words , German words , Russian words , 
using the position of the maximum value ; alternatively , in French words , words used by minority , etc. 
the second method , a probability value result graph is In accordance with embodiments of the present invention , 
obtained by taking the position of the to - be - tested image word segmentation on an image is performed with the 
corresponding to the second eigenvector as the X coordinate convolutional neural network , which can effectively seg 
and taking the non - word spacing probability value corre- 30 ment an image having a plurality of words into a plurality of 
sponding to the second eigenvector as the Y coordinate ; a small images to ensure that each small image contains only 
position of the minimum value of the non - word spacing one word ; and one single word will not be segmented into 
probability value is found from the probability value result a plurality of small images , thereby achieving accurate word 
graph ; and word segmentation is carried out for the to - be segmentation . As a result , the present invention is able to 
tested image by using the position of the minimum value . 35 improve the accuracy of word segmentation , increase the 

The process where the position of the to - be - tested image speed of word segmentation , and implement a fast and 
corresponding to the second eigenvector is taken as the X accurate detecting of the text areas in an image , which in 
coordinate and the word spacing probability value / non - word turn improves the user experience . 
spacing probability value corresponding to the second eigen Based on the concept presented in the above system and 
vector is taken as the Y coordinate , is a process where the 40 method of the present invention , embodiments of the present 
corresponding position of a plurality of eigenvectors match invention provide a word segmentation device , which can be 
ing the second eigenvector in the to - be - tested image is taken applied to electronic devices . The word segmentation device 
as the X coordinate and the word spacing probability value / can be implemented through software , and can be further 
non - word spacing probability value corresponding to the implemented through hardware or a combination of software 
first eigenvector is taken as the Y coordinate . 45 and hardware . When software implementation is used as an 

The processing of the first and second methods are example , as a logic device , it is formed by the processor 
similar . In what follows , the first processing method is taken reading corresponding computer program commands in a 
as an example . nonvolatile memory , wherein the processor is provided on 

For the first method , after obtaining the word spacing the electronic device where the word segmentation device 
probability value corresponding to the second eigenvector , 50 locates . At the level of hardware , as shown in FIG . 6 , it is a 
the position of the to - be - tested image corresponding to the hardware structure chart of an electronic device where the 
second eigenvector can be used as the X coordinate , and the word segmentation device disclosed by the present applica 
word spacing probability corresponding to the second eigen tion locates . Other than the processor and nonvolatile as 
vector can be used as the Y coordinate . A probability value shown in FIG . 6 , the electronic device may further be 
result graph is obtained as shown in FIG . 5 by taking the 55 configured with other types of hardware , such as a transfer 
position of a plurality of first eigenvectors matching the chip for processing messages , a network interface and a 
second eigenvector in the to - be - tested image as the X memory . At the level of hardware structure , this electronic 
coordinate and by taking the word spacing probability value device may also be a distributed device , which may include 
corresponding to each first eigenvector as the Y coordinate . a plurality of interface cards for implementing the extension 
In FIG . 5 , the probability value indicates the probability of 60 of message processing at the level of hardware . 
the current position being word spacing . The larger the As shown in FIG . 7 , a structure chart of the word 
probability value is , the more likely a current position is a segmentation device disclosed by the present invention is 
word spacing . As such , the position of the maximum value illustrated ; and the device comprises : 
of the word spacing probability can be found from the a training module 11 , configured to acquire a sample 
probability value result graph , and word segmentation for 65 image , the sample image comprising a word spacing marker 
the to - be - tested image can be performed by making use of or a non - word spacing marker ; processing the sample image 
the position of the maximum value . with a convolutional neural network to obtain a first eigen 
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vector corresponding to the sample image , a word spacing segmentation on the to - be - tested image by using the just 
probability value and / or a non - word spacing probability obtained word spacing probability value or non - word spac 
value corresponding to the first eigenvector ; and ing probability value , obtain a probability value result graph 

a predicting module 12 , configured to acquire a to - be by using a position of the to - be - tested image corresponding 
tested image , and processing the to - be - tested image with the 5 to the second eigenvector as an X coordinate and using the 
convolutional neural network to obtain a second eigenvector word spacing probability value corresponding to the second 
corresponding to the to - be - tested image , a word spacing eigenvector as a Y coordinate ; finding a position of a probability value or a non - word spacing probability value maximum value of the word spacing probability value from corresponding to the second eigenvector ; and performing the probability value result graph , and performing word word segmentation on the to - be - tested image by using the 10 segmentation on the to - be - tested image by using the maxi just obtained word spacing probability value or the non mum value position ; alternatively , obtaining the probability word spacing probability value . 

The training module 11 is configured to extract at least value result graph by taking the position of the to - be - tested 
two letter images from a font library in a process of image corresponding to the second eigenvector as the X 
acquiring the sample image , splicing the at least two letter 15 coordinate and taking the non - word spacing probability 
images together to obtain a spliced image , and setting a word value corresponding to the second eigenvector as the Y 
spacing marker or a non - word spacing marker for the spliced coordinate ; finding a position of a minimum value of the 
image ; and non - word spacing probability value from the probability 
mark the spliced image as the sample image or perform value result graph , and performing word segmentation on 

one of the following operations or any combination thereof 20 the to - be - tested image by using the minimum value position . 
on the spliced image : a translation operation , a rotation In accordance with embodiments of the present invention , 
operation , a stretching operation , adding Gaussian noise , word segmentation on an image is performed with the 
and mark the image on which the operation is performed as convolutional neural network , which can effectively seg 
the sample image . ment an image having a plurality of words into a plurality of 

In an embodiment , training module 11 is further config- 25 small images to ensure that each small image contains only 
ured to convert the sample image into a gray scale sample one word ; and one single word will not be segmented into 
image before processing the sample image by using the a plurality of small images , thereby achieving accurate word 
convolutional neural network ; and convert the gray scale segmentation . As a result , the present invention is able to 
sample image into a sample image of a size of M * N ; and improve the accuracy of word segmentation , increase the 
normalize the sample image of the size of M * N ; the pre- 30 speed of word segmentation , and implement a fast and 
dicting Module 12 is further configured to convert the accurate detecting of the text areas in an image , which in 
to - be - tested image into a gray scale , to - be - tested image turn improves the user experience . 
before processing the to - be - tested image with the convolu In the process , various modules of the device disclosed in 
tional neural network ; convert the gray scale , to - be - tested the present invention can also be configured separately . The 
image into a to - be - tested image of a size of M * L ; and 35 above modules may be combined into one module , or further 
normalize the to - be - tested image of the size of M * L , divided into multiple sub - modules . 
wherein M is a positive integer ; N is a positive integer ; L is By the preceding description of embodiments , those 
a positive integer , and the ratio of M to L is the same as the skilled in the art will clearly understand that the present 
aspect ratio of the to - be - tested image . invention may be implemented by software plus a general 

In an embodiment , the predicting module 12 is configured 40 hardware platform , and by hardware . Based on such under 
to do the following : in a process of processing the to - be standing , embodiments of the present invention may be 
tested image with the convolutional neural network to obtain embodied in the form of a software product . The computer 
a second eigenvector corresponding to the to - be - tested software product is stored in a storage medium and includes 
image , translate the to - be - tested image to the left K times or several instructions for instructing a computer device ( which 
to the right K times , wherein each translation has a different 45 may be a personal computer , a server , a network apparatus , 
translational position so that K + 1 different to - be - tested or the like ) to perform the methods described in embodi 
images are obtained , and the number K is a positive integer ; ments of the present invention . Those skilled in the art will 
and understand that the accompanying drawings are schematic 

process the different K + 1 to - be - tested images with the diagrams of preferred implementations , modules or pro 
convolutional neural network to obtain K + 1 eigenvectors 50 cesses in the accompanying drawings are not necessarily 
corresponding to the to - be - tested images , and combine the mandatory for implementing the present invention . 
obtained K + l eigenvectors respectively corresponding to Those skilled in the art will also understand that the 
the to - be - tested images to obtain a second eigenvector modules in the device of the embodiment can be allocated in 
corresponding to the to - be - tested image . a device based on the description of embodiments herein , 

In an embodiment , the predicting module 12 is configured 55 and further can be arranged in one or more devices of the 
to do the following : in a process of obtaining the word embodiments through corresponding changes . The modules 
spacing probability value or the non - word spacing probabil of the foregoing embodiments may be combined into one 
ity value corresponding to the second eigenvector , obtain a module , or further divided into multiple sub - modules . The 
plurality of first eigenvectors matching the second eigen aforementioned sequence numbers of the embodiments of 
vector by using the convolutional neural network , and take 60 the present invention are merely for the convenience of 
the word spacing probability value or the non - word spacing description , and do not imply a preference among embodi 
probability value corresponding to the plurality of first ments . 
eigenvectors as the word spacing probability value or the Disclosed above are embodiments of the present inven 
non - word spacing probability value corresponding to the tion . However , the present invention is not limited thereto , 
second eigenvector . 65 and any equivalent or obvious variations that conceivable by 

In an embodiment , the predicting module 12 is configured those skilled in the art shall fall within the protection scope 
to do the following : in a process of performing word of the present claims . 



5 

10 

20 

30 

US 10,817,741 B2 
17 18 

The invention claimed is : 5. The OCR system according to claim 1 or 4 , wherein 
1. In an optical character recognition ( “ OCR ” ) system , a obtaining the word spacing probability value or the non 

word segmentation method , comprising : word spacing probability value corresponding to the second 
acquiring a sample image comprising a word spacing eigenvector comprises : 

marker or a non - word spacing marker ; obtaining a plurality of first eigenvectors matching the 
processing the sample image with a convolutional neural second eigenvector by using the convolutional neural 

network to obtain a first eigenvector corresponding to network , and taking the word spacing probability value 
the sample image , a word spacing probability value or the non - word spacing probability value correspond 
and / or a non - word spacing probability value corre ing to the plurality of first eigenvectors as the word 

spacing probability value or the non - word spacing sponding to the first eigenvector ; probability value corresponding to the second eigen acquiring a to - be - tested image , and processing the to - be vector . tested image with the convolutional neural network to 6. The OCR system according to claim 1 or 4 , wherein obtain a second eigenvector corresponding to the to - be performing word segmentation on the to - be - tested image by tested image , a word spacing probability value or a 15 using the just obtained word spacing probability value or the 
non - word spacing probability value corresponding to non - word spacing probability value comprises : 
the second eigenvector ; and obtaining a probability value result graph by using a 

performing word segmentation on the to - be - tested image position of the to - be - tested image corresponding to the 
by using the just obtained word spacing probability second eigenvector as an X coordinate and using the 
value or the non - word spacing probability value . word spacing probability value corresponding to the 

2. The OCR system according to claim 1 , wherein acquir second eigenvector as a Y coordinate ; 
ing the sample image comprises : finding a position of a maximum value of the word 

extracting at least two letter images from font library , spacing probability value from the probability value 
splicing the at least two letter images together to obtain result graph , and performing word segmentation on the 
a spliced image , and setting a word spacing marker or 25 to - be - tested image by using the maximum value posi 
a non - word spacing marker for the spliced image ; and tion ; alternatively , obtaining the probability value result 

marking the spliced image as the sample image or per graph by taking the position of the to - be - tested image 
forming one of the following operations or any com corresponding to the second eigenvector as the X 
bination thereof on the spliced image : a translation coordinate and taking the non - word spacing probability 
operation , a rotation operation , a stretching operation , value corresponding to the second eigenvector as the Y 

coordinate ; and adding Gaussian noise , and marking the image on 
which the operation is performed as the sample image . finding a position of a minimum value of the non - word 

spacing probability value from the probability value 3. The OCR system according to claim 1 , wherein the result graph , and performing word segmentation on the method further comprises : to - be - tested image by using the minimum value posi before processing the sample image with the convolu tion . 
tional neural network , converting the sample image 7. A word segmentation device comprising a processor into a gray scale sample image , converting the gray adaptable for reading computer instructions and executing 
scale sample image into a sample image with a size of program commands , wherein the processor is configured to 
M * N , and normalizing the sample image with the size 40 execute a training module comprising software instruc 
of M * N ; and tions configured to acquire a sample image , the sample 

before processing the to - be - tested sample image with the image comprising a word spacing marker or a non 
convolutional neural network , converting the to - be word spacing marker , and process the sample image 
tested image into a gray scale , to - be - tested image , with a convolutional neural network to obtain a first 
converting the gray scale , to - be - tested image into a 45 eigenvector corresponding to the sample image , a word 
to - be - tested image with a size of M * L , and normalizing spacing probability value and / or a non - word spacing 
the to - be - tested image with the size of M * L , probability value corresponding to the first eigenvector ; 

wherein the number M is a positive integer , the number N and 
is a positive integer , and L is a positive integer , and a execute a predicting module comprising software instruc 
ratio of the number M and the number L is the same as 50 tions , configured to acquire a to - be - tested image and 
an aspect ratio of the to - be - tested image . process the to - be - tested image with the convolutional 

4. The OCR system according to claim 1 , wherein pro neural network to obtain a second eigenvector corre 
cessing the to - be - tested image with the convolutional neural sponding to the to - be - tested image , a word spacing 
network to obtain a second eigenvector corresponding to the probability value or a non - word spacing probability 
to - be - tested image comprises : value corresponding to the second eigenvector ; and 

translating the to - be - tested image to the left K times or to perform word segmentation on the to - be - tested image by 
the right K times , wherein each translation has a using the just obtained word spacing probability value 
different translational position so that K + 1 different or the non - word spacing probability value . 
to - be - tested images are obtained , and the number K is 8. The device according to claim 7 , wherein 
a positive integer ; and the training module is configured to extract at least two 

processing the different K + 1 to - be - tested images with the letter images from a font library in a process of acquir 
convolutional neural network to obtain K + 1 eigenvec ing the sample image , splice the at least two letter 
tors corresponding to the to - be - tested images , and images together to obtain a spliced image , and set a 
combining the obtained K + 1 eigenvectors respectively word spacing marker or a non - word spacing marker for 
corresponding to the to - be - tested images to obtain a 65 the spliced image ; and 
second eigenvector corresponding to the to - be - tested mark the spliced image as the sample image or perform 
image . one of the following operations or any combination 
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thereof on the spliced image : a translation operation , a 11. The device according to claim 7 or 10 , wherein 
rotation operation , a stretching operation , adding the predicting module is configured to do the following : 
Gaussian noise , and mark the image on which the in a process of obtaining the word spacing probability operation is performed as the sample image . value or the non - word spacing probability value cor 9. The device according to claim 7 , wherein responding to the second eigenvector , obtain a plurality the training module is further configured to do the fol 
lowing : before the sample image is processed with the of first eigenvectors matching the second eigenvector 
convolutional neural network , convert the sample by using the convolutional neural network , and take the 
image into a gray scale sample image , convert the gray word spacing probability value or the non - word spac 
scale sample image into a sample image with a size of 10 ing probability value corresponding to the plurality of 
M * N , and normalize the sample image with the size of first eigenvectors as the word spacing probability value 
M * N ; and or the non - word spacing probability value correspond 

the predicting module is further configured to do the ing to the second eigenvector . 
following : before the to - be - tested sample image is 12. The device according to claim 7 or 10 , wherein 
processed with the convolutional neural network , con- 15 
vert the to - be - tested image into a gray scale , to - be the predicting module is configured to do the following : 
tested image , convert the gray scale , to - be - tested image in a process of performing word segmentation on the 
into a to - be - tested image with a size of M * L , and to - be - tested image by using the just obtained word 
normalize the to - be - tested image with the size of M * L , spacing probability value or non - word spacing prob 

wherein the number M is a positive integer , the number N is 20 ability value , obtain a probability value result graph by 
a positive integer , and L is a positive integer ; and a ratio of using a position of the to - be - tested image correspond 
the number M and the number L is the same as an aspect ing to the second eigenvector as an X coordinate and 
ratio of the to - be - tested image . using the word spacing probability value corresponding 

10. The device according to claim 7 , wherein to the second eigenvector as a Y coordinate ; 
the predicting module is configured to do the following : 25 find a position of a maximum value of the word spacing in a process of processing the to - be - tested image with probability value from the probability value result the convolutional neural network to obtain a second graph , and perform word segmentation on the to - be eigenvector corresponding to the to - be - tested image , tested image by using the maximum value position ; 

translate the to - be - tested image to the left K times or to 
the right K times , wherein each translation has a 30 alternatively , obtain the probability value result graph by 
different translational position so that K + 1 different taking the position of the to - be - tested image corre 
to - be - tested images are obtained , and the number K is sponding to the second eigenvector as the X coordinate 
a positive integer ; and and taking the non - word spacing probability value 

process the different K + 1 to - be - tested images with the corresponding to the second eigenvector as the Y 
convolutional neural network to obtain K + 1 eigenvec- 35 coordinate ; and find a position of a minimum value of 
tors corresponding to the to - be - tested images , and the non - word spacing probability value from the prob 
combine the obtained K + 1 eigenvectors respectively ability value result graph , and perform word segmen 
corresponding to the to - be - tested images to obtain a tation on the to - be - tested image by using the minimum 

value position . second eigenvector corresponding to the to - be - tested 
image . 


